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to about twenty-two per cent, of that which is evolved; 
whereas in the case of magnesium, under circumstances 
as similar as possible, it is only about eight per cent. 
This, indeed, is but a portion of the broad problem of the 
connection between the conditions of a chemical change 
and its amount, one side of which, as Dr. Armstrong 
shows us,has already been attacked by Messrs. Harcourt 
and Esson. We may add, in this connection, that it 
would have conduced to clearness if, in the concise 
account of the work of these chemists, the term 
“ thiosulphate ” had been substituted for that of “ hypo¬ 
sulphite,” since we have the existence of Schutzenberger’s 
acid duly stated a few pages further on, and it, in accord¬ 
ance with Henry Watts’s suggestion, is called hyposul- 
phurous acid. 

Of the remaining portion of the article, namely, that 
on organic chemistry, we have but little space to speak. 
In one respect Mr. Meldola has had the most difficult 
share of the work, for it is no light task to be obliged to 
concentrate the essence of modern organic chemistry 
within less than forty pages. The general arrangement 
of this section bears considerable resemblance to that of 
Prof. Schorlemmer’s excellent Manual of the Carbon Com¬ 
pounds, and although it, of necessity, cannot be attrac¬ 
tive to the general reader, we can congratulate Mr. 
Meldola on having produced a compilation which will be 
highly serviceable to chemists. T. E. T, 


PACKARD'S LIFE-HISTORIES OF ANIMALS 

Life-Histories of Animals, including Man ; or. Outlines 
of Comparative Embryology. By A. S. Packard, jun. 
(New York : Holt and Co.) 

N the rapidly-shifting condition of our knowledge of 
the development of all kinds of animals, it is a most 
difficult thing to produce a satisfactory treatise on Com¬ 
parative Embryology. None the less such a work is 
much needed by our university students, and the little 
book which Dr. Packard has put together may be recom¬ 
mended to them as containing a gi-eat deal of the latest 
information on the subject, well illustrated by diagrams 
derived from a number of widely-scattered German, 
French, English, and American periodicals. 

At first sight Dr. Packard’s book appears considerably 
better than it really is. The student needs to be cau¬ 
tioned in using it, since it combines with much that is 
excellent a surprising amount of inaccuracy, and is sadly 
deficient in critical power. Dr. Packard is a student of 
German zoological journals, and is too ready to attach a 
large measure of importance to German work because it 
is German. Moreover, though he has himself engaged 
in researches on the embryology ot the King Crab and of 
Insects, he has clearly not worked over a wide field in the 
subject, and consequently is not able to bring a trained 
experience to bear on the discrimination of the sound 
and the unsound observations and speculations of recent 
writers. 

Amongst the good points of the book (to take some of 
these to begin with) we have a figure supplied by Dr. 
Bessels of his PrMabathybiusRabesonii ; the account and 
figures of various Monads from James Clark, Ballinger, 
and Drysdale; the text and figures relating to the 
Echinoderms ; Lacaze Duthiers figures of developing 


Dcntalium; figures relating to the development of 
Arthropods from the works of Bobretzky, Kowalewsky, 
and Ganin ; Morse’s figures of developing Terebratulina ; 
Agassiz’s Tornaria and Balanoglossus ; Wyman’s embry¬ 
onic skates ; whilst good figures of larval Ascidians are 
also given. 

Whilst insisting on the service which the book will 
render to the young student, we shall now' point to some 
of its shortcomings. In the first place it is somewhat 
misleading to call attention in the title of the book to the 
two pages which are devoted to man. The Vertebrata 
altogether, are not treated with the same proportion of 
attention, relatively to our knowledge of them, as are the 
lower groups of animals. 

It may be pointed out that whilst giving a large 
number of very useful citations of recent embryological 
works, Dr. Packard is not uniformly careful to ascribe 
the use of the terms and genealogical hypotheses which 
lie employ's to their rightful authors. In his chap¬ 
ter on the life-history of the Mollusca, he makes use 
of the terms Trochcsphere and Veliger which I intro¬ 
duced into embryological nomenclature in my paper 
on the Development of the Pond Snail {Quart. Journ. 
Micros. Science, 1874), which he cites at the end of the 
chapter ; he does not, however, ascribe either the terms 
or the views connected with them to their author. I 
am induced to mention this omission specially, since 
Prof. Semper of Wurzburg, in his last publication—a 
heavy octavo discussing the relationship between Verte¬ 
brates and Annelids—has made a leading feature of the 
Trochcsphere, appropriating the name as applied by me 
and the doctrine connected with it, without the slightest 
acknowledgment. The impropriety of Semper’s proceed¬ 
ing is the greater since he makes no mere passing allusion 
to the Trochosphere, but puts forward a “ Trochosphere- 
theory ” which is intended to eclipse the “ Gastrula- 
theorv ” of Haeckel. 

A few points amongst those which we have noted as 
blemishes may be conveniently cited in order of pages. 

Page 3.—We read “ Bathybius was first discovered by 
Prof. Wvville Thomson in 1869, in dredging at a depth of 
2,435 fathoms at the mouth of the Bay of Biscay.” It 
was not, but was described and named by Huxley in 
1868. Thomson appears to have seen it in 1869, in a 
living state under the microscope, to judge from his 
description quoted by Packard. Presumably this was 
not the sulphate of lime with which Bathybius has since 
been identified by the same authority. 

Pages 24 and 25.—Urella should he Uvella. 

Page 54.—“ We have by tearing apart a species of 
Sycandra (or Sycon) perhaps S. ciliata , which grows on 
a Ptilota, found the planula much as figured by Haeckel, 
Metschnikoff, and Carter, and anyone can with patience 
and care observe the life-history of the marine sponges.” It 
would have been more satisfactory if Dr. Packard had 
told us whether the pianute he saw were like the figures 
of Haeckel or those of Metschnikoff; they certainly could 
not have been like both. It is a mistake to dismiss one 
of the most difficult problems which is now baffling 
embryologists with the assurance that “ anyone can vCth 
patience and care ” solve it. . 

Page 96.— “ Sprat ” for young oysters should be “spat,” 
Salensky’s observation on the young oyster, and his erro- 
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neous interpretations, are quoted with simple faith by Dr. 
Packard ; so, too, are the same author’s observations on 
Gasteropod development. 

Page 105.—A serious error is here revived as to the 
identity of the velum of the Gasteropod larva, and the 
wings of such Pteropods as Styliola, The older observa¬ 
tions of Gegenbaur, and the later ones of Fol, have shown 
that the velum co-exists with, and is quite dis'tinct from, 
the expanded wing-like foot-lobes of the Pteropods. 

Page 117.—The mode of development of Grenacher’s 
Cephalopod is not, as stated by Dr. Packard, “ totally 
different” from that of the common cuttle-fishes. It 
differs only in the somewhat smaller size of the nutritive 
yelk. The marginal cilia have no significance. 

Page 120.—“ Peripatus has been proved by the re¬ 
searches of Mr. Moseley to be a tracheate insect, for in 
the young genuine tracheae exist, though they disappear 
.in the adult, or at least have not been discovered.” We 
should have expected to find Dr. Packard less inaccurate 
in what relates to the Arthropods. The above is altogether 
misleading ; what Mr. Moseley found was that the adult 
Peripatus is richly supplied with tracheae. He did not find 
tracheae in the embryos, but he found still more import¬ 
ant evidence of Arthropod character, namely, the pre¬ 
sence of a pair of foot-jaws, the first post-oral pair of 
appendages becoming modified in the course of develop¬ 
ment, so as to function as mandibles. 

Page 207.—Amphioxus is said to possess “ primitive 
kidneys like the segmental organs of Worms.” Of all the 
varied attempts to fix upon renal organs in Amphioxus 
there are none which quite warrant this statement. The 
fact is that nothing corresponding to the segmental 
organs of Worms has ever been described in Amphioxus, 
excepting the “ pigmented canals.” Though sometimes 
one epithelial area and sometimes another is declared for 
the time to be “ renal,” functionally if not morphologi¬ 
cally, the truth is that no renal organs at ail are known 
to exist in Amphioxus. 

Notes like the preceding might be multiplied were it 
worth while. Though such inaccuracy of statement does 
somewhat lessen the value of Dr. Packard’s book, it is 
nevertheless one which is really welcome, and serves very 
well the main purpose for which it was designed, viz., 
that of conducting the commencing student over the 
recent literature of that young giant, Comparative Em¬ 
bryology. 

E. Ray Lankester 


OUR BOOR SHELF 

Descriptive Catalogue of a Collection of the Economic 
Minerals of Canada, and Notes on a Stratigraphical 
Collection of Rocks. Exhibited at the Philadelphia 
International Exhibition. (Montreal, 1876.) 

The geological survey of Canada, under the direction of 
Mr. Selwyn, F.R.S., has placed in the Philadelphia 
Exhibition a collection of minerals and rock specimens 
of much interest, as they very fairly represent the geolo¬ 
gical productions of the Dominion, as far as the opera¬ 
tions of the survey have extended. The descriptive 
catalogue of these “ exhibits ” (we regret the use of this 
new-fangled Americanism in a Canadian work) has been 
ably drawn up by the Geological Corps of Canada under 
the following heads :—1. Metals and their ores. 2. 


Materials used in the production of heat and light 3. 
Minerals applicable to certain chemical manufactures, 
and their products. 4. Mineral manures. 5. Mineral 
pigments and detergents. 6. Salt, brines, and mineral 
waters. 7. Materials applicable to common and decora¬ 
tive construction. 8. Refractory materials, pottery-clays, 
and pottery. 9. Materials for grinding and polishing. 

10. Minerals applicable to the fine arts and to jewellery. 

11. Miscellaneous minerals. This catalogue is sufficiently 
comprehensive, while the arrangement is well adapted for 
easy reference. 

Along with the descriptions of the specimens under 
each head we frequently find a condensed account of the 
origin and progress of various industrial pursuits. Thus 
under the head of Class 2, “ Materials used in the pro¬ 
duction of heat and light,” we have short notices of the 
more important collieries in the eastern provinces of 
Canada, together with observations on the origin of the 
petroleum springs of Ontario. The region in which the 
petroleum beds occur is situated in the western part of 
Ontario, around the town of Petrolia, occupying about 
eleven square miles of level ground, covered to a depth of 
about 100 feet with bluish clay. The oil is tapped by 
borings, which penetrate a series of bluish dolomites, 
shales, and marls to a depth of 380 feet under the clay, 
when a productive stratum is struck, and the oil, accom¬ 
panied by sulphurous saline water, flows into the bore¬ 
hole, or well. The strata penetrated in boring the oil- 
wells, belong apparently to the “ Hamilton,” “ Chemung,” 
and “ Portage ” groups, representing according to Sir W. 
Logan, the upper portion of our Devonian beds, 1 but the 
petroleum itself is believed to originate in the lime-stones 
of the * Corniferous ” lormation which lie underneath ; 
the strata occur in the form of a flattened dome. An¬ 
other source of petroleum is the “Trenton” group, much 
lower down in the geological series, and referable to the 
Lower Silurian period. The geological position of the 
petroleum beds, as well as cases of actual observation, all 
go to show that the source of the mineral oil is animal, 
not vegetable. The limestones of the Corniferous, Gaspe, 
and Trenton groups are more or less coralline, and from 
the observations which Sir W. Logan records, it would 
appear that the oil is derived from the decomposition of 
the animal matter which originally filled the cells of the 
coral-rock. In such a position the oil has been observed, 
where these palaeozoic limestones crop out at the surface, 
and where the limestone is overlaid by sandstone, as in 
the United States, or by shales or other materials, as in 
Canada. The animal oil has saturated these latter to such 
a degree that they have become underground reservoirs 
which can be made available by artificial means. 

The notes by Mr. Selwyn on the collection of rock- 
specimens suggest several points on which we should like 
to dwell, did space permit. We shall only,however, refer 
to the remarkable case of metamorphic action to which 
he calls attention ; namely, that to the south-east of the 
Valley of the St. Lawrence the formations are highly 
metamorphosed, their representatives to the north of that 
river being in their unaltered condition. This change 
takes place along a great line of dislocation ranging from 
Lake Champlain to Quebec and Gaspd, as described by 
Dr. Sterry Hunt. The change in the condition of these 
beds, none of which are probably older than the Devonian 
period, is so great, that the hand-specimens are undis- 
tinguishable from others collected in Eastern Canada or 
Ontario of undoubted Laurentian age. That metamor¬ 
phic rocks may be of any geological period is a fact of 
which students of geology should be reminded ; for we 
have recently had evidence before us, that some of the 
rising generation of geologists are still ifetructed in the 
exceedingly erroneous view that there is a “ metamorphic 
system ” of rocks forming the base of the general series. 

E. H. 

“ Geology of Canada,” p, 20, 
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